Mucinous carcinoma of the breast has histologically distinct features and constitutes 1% -3% of all breast cancers. It produces variable amounts of extracellular epithelial mucin and clinically its prognosis is far better than for other types of invasive carcinoma.
Introduction
Coarse calcification is a common mammographic feature of benign tumors such as fibroadenoma. Mammographic calcifications associated with malignancy are usually found within ducts and lobules, and do not grow into coarse calcifications. To our knowledge, there have been few reported cases of breast cancer containing coarse calcification. We present a case of mucinous carcinoma of the breast accompanied by coarse calcification that was evident on mammography, and discuss the mammographic and pathological findings.
Case Report
On the other hand, coarse calcification is a common mammographic feature of benign tumors. There have been few reported cases of breast cancer containing coarse calcification. We present a unique 40-year-old female case of mucinous carcinoma of the breast accompanied by coarse calcification on mammography, which was mimicking fibroadenoma and an unusual variant of breast cancer. This case illustrates the importance of bearing in mind that mucinous carcinoma may demonstrate coarse calcification.
A 40-year-old woman presented with a mass in the left breast. She had been aware of the mass for about one month. Clinical examination revealed a firm mass 5.0 cm in diameter in the upper left breast, and some nipple retraction was also evident. Her laboratory data were unremarkable. Mammography demonstrated coarse calcification in the superior lateral quadrant of the left breast, together with diffuse asymmetric density and circumscribed but indistinct calcification (Figure 1 ). Sonography revealed an ill-defined heteroechoic mass measuring 47 × 41 × 17 mm containing a strongly echoic region 4 mm in diameter. Fine-needle aspiration yielded informative samples containing foamy cells and a few epithelial cells. No malignant cells were evident. Because the tumor was judged to be normal or benign, and histologically similar to hyalinization of a fibroadenoma, tumorectomy was performed. Macroscopically, the resected specimen contained a circumscribed tumor 75 × 70 × 30 mm in size with a creamy-white cut surface. The tumor extended to the edge of the specimen. Calcification was recognized at the tumor center (Figure 2) . Histopathology revealed a mixedtype mucinous carcinoma including scirrhous carcinoma. Immunohistochemical staining revealed positivity for estrogen receptors, negativity for progesterone receptors, and negativity for HER-2. The coarse calcification was present at the center of the tumor and was completely surrounded by mucin pool (Figure 3) . After several weeks, the patient underwent modified radical mastectomy with axillary lymph node dissection in view of the positive tumor margin observed after the first operation. 
Discussion
Coarse calcification is a well-known feature of fibroadenoma with hyalinization, and is rarely seen in breast cancer. Generally, as the forms of calcification in breast cancer correspond to the structure of the mammary gland, the calcifications will not enlarge theoretically and are generally <0.5 mm in size, except for linear and granular calcifications, which need to be identified as benign or malignant. To our knowledge, few reports have described the presence of coarse calcification, not only in mucinous carcinoma of the breast, but any type of breast cancer [1] .
Mucinous carcinoma of the breast has histologically distinct features and constitutes 1% -3% of all breast cancers [2] . It produces variable amounts of extracellular epithelial mucin and clinically its prognosis is far better than for other types of invasive carcinoma because it shows less frequent nodal involvement and contains a smaller number of malignant cells [3] . Mucinous carcinoma has two histological subtypes: the pure type in which >90% of the tumor has the typical appearance of extracellular mucus-producing areas and the mixed type with >50% but <90% of a mucinous invasive component [2, 4] . The present case was mixed-type mucinous carcinoma histologically.
The typical mammographic appearance of mucinous carcinoma is a circular, oval or lobulated mass with a well defined margin. Calcification is sometimes present relatively outside the tumor shadow, together with a circumscribed but indistinct pattern in the case of stromal infiltration or intraductal progression [2] .
Some carcinomas, such as thyroid, stomach, and ovary, occasionally contain coarse calcification [5] [6] [7] . Although several theories have been proposed, the process of this calcification accompanied by carcinoma has not been identified exactly. In our case, it has been presumed that the decrease in cellular respiration and carbon dioxide production due to insufficient blood supply secondary to ischemia in the mucin pool results in relative alkalinity. Since calcium salts are hardly soluble in alkaline solutions, subsequent precipitation of calcium salts 6] . It has also been suggested that mucin, a glycoprotein, has a predilection for carcification that may act as a nidus.
We report this case to highlight the existence of this unusual variant of mucinous carcinoma of breast. When screening for breast cancer using mammography, careful attention should be paid to coarse calcification associated with masses. It is important to bear in mind that breast cancer, including mucinous carcinoma, may produce coarse calcification.
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